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The problem: 
Standard chemical etching techniques, which re-
move semiconductor oxides during the fabrication of 
integrated circuits, sometimes result in excessive 
lateral etching. An ideal etched profile is shown in 
Figure 1; however, in practice, the etchant removes 
a larger area at the top. If a high etch-rate oxide (ti) 
is located in the structure, an area will be etched 
laterally for t distance equal to many oxide thicknesses 
resulting in the exposure of critical areas of the device.
The solution: 
The lateral etching has been contained by using 
multiple masking techniques which effectively reduce 
the total area of the high etch-rate oxide exposed to 
the chemical etchant. 
How it's done: 
One method utilizes a short-term etch which re-
moves only the high etch-rate top layer from the silicon 
oxide surface. The etchant is neutralized and a second 
(coutiuued overleaf) 
This document was prepared under the sponsorship of the National 	 Government assumes any liability resulting from the use of the 
Aeronautics and Space Administration. Neither the United States	 information contained in this document, or warrants that such use 
Government nor any person acting on behalf of the United States 	 will be free from privately owned rights. 
https://ntrs.nasa.gov/search.jsp?R=19690000221 2020-03-16T17:41:07+00:00Z
mask is applied as shown in Figure 2. A second etch 
is then initiated to cut through the slow etch-rate 
silicon oxide layer (t2). The second mask preserves 
the high etch-rate stabilization layer and reduces 
lateral undercutting because of the reduced opening 
size (m2) of the second mask. 
A second technique, multiple contacts, consists of 
first masking and etching before the high etch-rate 
stabilizing oxide layer is grown. Figure 3a shows the 
first photoresist mask and resulting etch; the first 
mask is removed and the top oxide then grown. A 
second photoresist mask with slightly smaller openings 
is then applied to the surface and a second etching 
follows. As shown in Figure 3b, the stabilizing high 
etch-rate oxide layer and the original opening are 
protected from the etchant; the total lateral etch is 
now less than ti +t2.
Note: 
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